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TRIAL 86C69 - LEAF DISEASE/WATER USE TRIAL 
PERSONNEL: Wilson, Delane, Norris, May, Adam. 
AIM: To investigate the role of leaf disease in reducing root 
growth and water use efficiency of wheat. A "sub experiment" 
investigated the effect of Baytan M seed dressing on Barley. 
DESIGN: Two trials were set up on the large rotation blocks at 
East Chapman Research Station (ECRS): Block C (WW) and Block D 
(LW). There were two leaf disease treatments and six replicates. 
Plots were l.4M x 20M. Barley buffer plots separated each wheat 
plot. As a_"sub experiment" barley plots were set up as+ or 
Baytan M seed dressing (4 replicates). The trials were surrounded 
by two runs of oats. 
Sites: LW ECRS Block D 
WW ECRS Block C 
Wheat Treatments: 1. Infected wheat stubble added. 
2. Fumigated wheat stubble added; 
sprayed five times with fungicide. 
All wheat plots had neutron access tubes. 
Barley Treatments: 1. Baytan M seed dressing. 
2. No seed dressing. 
MANAGEMENT DETAILS: 
plots 
Site Preparation: Light cultivation 26/2/86. Trials areas raked 
and burned with fire harrows 21/4/86, then hand raked 14/5/86. 
Cultivated to lOcm with scarifying tines on 21/5/86. 
Seeding: Gutha wheat 50kg/ha; Stirling barley SOkg/ha; with DSP 
at 85kg/ha on 28/5/86. 
Herbicide: 11/ha Roundup, 9/5/86; 21/ha Sprayseed 27/5/86; 350ml 
Diuron + 400ml MCPA 8/7/86 (Block D only). 
Nitrogen: Top dressed with 130kg/ha Agran, 10/6/86. 
Stubble Application: (Wheat plots only): Wheat stubble (approx 
60g/m2) was applied to wheat plots immediately after planting on 
28/5/86. -Fungicide plots received untreated stubble, 
+Fungicide plots received fumigated stubble. (Stubble a mixture 
ex Northamton 1985/ECRS 1986). 
Foliar Fungicide: (Wheat plots only): +Fungicide wheat plots 
were sprayed with Tilt at 0.51/ha (901/ha vol) 5 times: 3/7, 
25/7, 13/8, 29/8, 16/9/86. 
Seed Dressing: (Barley plots only): Baytan M fungicide was 
applied to barley seed at l.5g/kg (+Baytan M plots only; -Baytan 
M plots received no seed dressing). 
Neutron Access Tubes: (Wheat plots only): One 2.9M tube was set 
in place in each wheat plot (16/4/86). 
MEASUREMENTS: 
Plant Density: Wheat - 5, 8, 11 weeks. 
Barley - 5, 8 weeks. 
Biological Yield: Wheat - 5, 8, 11, 13, 15, 24 weeks. 
Barley - 5, 8, 13, 24 weeks. 
Yield: Grain yield and yield components from samples hand 
harvested on 11/11/86 (barley) and 12/11/86 (wheat). Machine 
harvested 11/11/86 (barley), 13/11/86 (wheat). 
Water Use: (Wheat only): Neutron measurements made at 0, 3, 5, 
8, 11, 13, 15, 17, 21 weeks. 
Root Growth: (Wheat only): Root length and root length necrotic 
on roots from 5cm cores sampled at 14 weeks (approx. anthesis). 
Leaf Disease: Wheat - % leaf area damaged at 5, 8, 11, 15, 17 
weeks; identification of main foliar pathogens at 5, 11 weeks. 
Barley - % leaf area damaged at 8 weeks. Pathogens not assessed. 
Root Disease: Wheat - Incidence and severity of common root rot 
at 5, 8, 11 weeks. 
Barley - Incidence of common root rot at 8 weeks. 
NOTES: 
Wheat Leaf Disease/Water Use/Root Growth: 
1. Leaf disease control had a significant effect on the 
development of biological yield and on grain yield. Seeds per 
head and seed weight were the yield components most affected. 
2. Leaf disease had no effect on total water use but affected 
water use efficiency and root growth. 
3. Leaf disease differences between +fungicide and -fungicide 
plots were present throughout the season, with the biggest 
difference occuring after anthesis. 
4. Septoria nodorum was the predominant pathogen on unsprayed 
plots. Pyrenophora tritici-repentis and Septoria tritici were 
both present throughout the season, and Bipolaris sorokiniana in 
the first few weeks only. The fungicide tilt appeared to affect 
Septoria nodorum more than the other fungi. 
Barley/Baytan M Seed Dressing: 
Seed dressing had no significant effect either on yield, or on 
disease in this trial. Although leaf incubations were not carried 
out, it was observed that net blotch was the predominant disease. 










































TRIAL a6C69=-TABLE 1 
YIELD DATA - WHEAT 
+------------------------------------------------------------------+ 
I I WHEAT AFTER LUPINS I WHEAT AFTER WHEAT I 
I TIME (WEEK) 1---------------------1---------------------1 
I I +FUNG I -FUNG I +FUNG I -FUNG I 
1------------------------------------------------------------------1 
I PLANT DENSITY (/M2) I 
I I I I I 
I sw I 117 I 111 I 124 117 I 
I I I I I 
I aw I 107 I 96 I 104 106 I 
I I I I I 
I llW I 123 I llS I lOa 109 I 
I I I I I I 
1------------------------------------------------------------------1 
I BIOLOGICAL YIELD (g/M2) I 
I I I I I 
I sw I 14 I 11 I 12 10 I 
I I I I I 
I aw I 33 I 30 I 24 20 I 
I I I I I 
I llW I 110 I 106 I as so I 
I I I I I 
I 13W (ANTH) I 2a8 I 234 I 14S . 113 I 
I I I I 
I lSW I 37S I 270 I 21S 1S6 
I I I I 
I MATURITY I· S48 I 441 I 402 284 
I I I I 
1------------------------------------------------------------------
1 YIELD AND YIELD COMPONENTS 
I I I 
I YIELD (HAND) g/M2 I 2S7 I 203 201 122 
I I I 
I YIELD (MACH) t/ha I 2.49 I l.9S 1.42 0.94 
I I I 
I HEADS/M2 I 180 I 179 171 lSS 
I I I 
I SEED NUMBER/M2 I 639S I S726 4906 3808 
I I I 
I 100 SEED WEIGHT I 4.01 I 3.S2 4.10 3.22 
I I I 
I SEEDS/HEAD I 36.l I 31.9 29.9 23.S 
I I I 
I HARVEST INDEX I 0.46 I 0.4S 0.47 0.42 
I I I 
+------------------------------------------------------------------+ 
TRIAL 86C69--TABLE l 
WATER USE AND ROOT GROWTH 
.;.;...___ - - --
+------------------------------------------------------------------+ 
I I WHEAT AFTER LUPINS I WHEAT AFTER WHEAT 
I TIME (WEEK) 1---------------------1---------------------1 I +FUNG I -FUNG I +FUNG I -FUNG 
1------------------------------------------------------------------
1 YIELD AND WATER USE 
I 
I GRAIN YIELD (g/M2) 2S7 203 201 122 
I 
I TOTAL WATER USE (mm) 29S 282 288 293 
I -~~~ 
I WATER USE EFFICIENCY -a.7 7.2 7.0 4.2 
I (kg/mm/ha) I 
I I I I I I 
1------------------------------------------------------------------1 I ROOT GROWTH AT ANTHESIS (to SOcm) I 
I I I I I 
!TOTAL ROOT GROWTH (cm)! 1906 I 1S90 1339 I 1079 I 
I I I I I 
I NECROTIC (cm) I 1S2 I 139 189 I 164 I 
I I I I I 
I % NECROTIC I 7.9 I 8.9 14.S I lS.l I 
I I I I I 
I TOTAL ROOT DEPTH (cm) I 230 I 203 1S3 I 167 I 
I I I I I 
+------------------------------------------------------------------+ 
TRIAL 86C69--TABLE 3 
DISEASE DATA FOR WHEAT - LEAF DISEASE --- -- -- -- ---
+------------------------------------------------------------------+ 
I TIME I WHEAT AFTER LUPINS I WHEAT AFTER WHEAT I 
I 1-------------------------1-------------------------1 
I (WEEK) I +FUNG I -FUNG I +FUNG I -FUNG I 
1--------------1-------------------------1-------------------------1 I LEAF DISEASE (% area chlorotic/necrotic) I 
I I I I I 
I sw I 12 I 30 I 12 23 I 
I I I I I 
I aw I 77 I 82 I 76 78 I 
I I I I I 
I llW I S9 I 70 I 49 61 I 
I I I I I 
I !SW I 39 I 67 I 33 73 I 
I I I I I 
I 17W (FLAG) I 34 I 69 I 26 S4 I 
I I I I I 
+------------------------------------------------------------------+ 
NOTE 









































TRIAL 86C69--TABLE 4 
PROPORTIONS OF DIFFERENT ~ PATHOGENS PRESENT 
% LEAF AREA INHABITED 
+------------------------------------------------------------------+ 
I I WHEAT AFTER LUPINS I WHEAT AFTER WHEAT I 
I TIME (WEEK) 1---------------------1---------------------1 
I I +FUNG I -FUNG I +FUNG I -FUNG I 
1------------------------------------------------------------------1 
I PYRENOPHORA TRITICI-REPENTIS (Yellow spot) I 
I I I 
I 5 9 I 10 9 9 I 
I I I 
11 3 I 7 I 3 I 18 I 
I I I I I 
------------------------------------------------------------------1 
SEPTORIA NODORUM (Septoria nodorum blotch) I 
I I I 
5 I 3 I 12 10 18 I 
I I I 
11 I 0 I 13 trace I 36 I 
I I I I I 
------------------------------------------------------------------1 
SEPTORIA TRITICI (Septoria tritici blotch) I 
I I I 
5 I 5 I 10 11 6 I 
I I I 
11 I 1 I 5 I 3 3 I 
I I I I I 
-----------------------~------~-----------------------------------1 
BIPOLARIS SOROKINIANA (Common root rot fungus) I 
I I I I 
5 I 10 I 6 I 8 3 
I I I 
11 I o I o I o o 
I I I 
I OTHER FUNGI (Non-pathogens) 
I I 
I 5 I 18 42 35 34 
I I 
I 11 I 16 I 22 I 26 21 
I I I I I 
1------------------------------------------------------------------
1 NIL (No fungi present) 
I I 
I 5 I 54 21 27 30 
I I 
I 11 I 79 54 68 22 
I I 
+------------------------------------------------------------------+ 
TRIAL 86C69--TABLE S 
YIELD AND DISEASE DATA - BARLEY 
+------------------------------------------------------------------+ 
I I BARLEY AFTER LUPINS I BARLEY AFTER WHEAT I 
I TIME (WEEK) 1---------------------1---------------------1 
I I +BAY:M I -BAY:M I +BAY:M I -BAY:M I 
1------------------------------------------------------------------1 
I PLANT DENSITY (/M2) I 
I I 
I SW 127 120 113 111 I 
I I 
I aw I llS I lOa I 102 I 121 I 
I I I I I I 
1------------------------------------------------------------------1 
I BIOLOGICAL YIELD (g/M2) I 
I I I 
I sw I 16 12 11 ls I 
I I I 
I aw I 40 30 29 42 I 
I I I 
I 13W (ANTH) I 312 317 146 140 I 
I I I 
I MATURITY I S93 660 I 4aO SS2 I 
I I I I I I 
l--------------------------~---------------------------------------1 I YIELD AND YIELD COMPONENTS I 
I I I 
I YIELD (HAND) g/M2 I 26a 293 211 24S I 
I I I 
I YIELD (MACH) t/ha I 2.79 2.9S 1.44 1.79 I 
I I I 
I HEADS/M2 I 3la 360 291 310 I 
I I I 
I SEED NUMBER/M2 I 6119 67S4 49a9 S493 I 
I I I 
I 100 SEED WEIGHT I 4.3S 4.34 4.22 4.46 I 
I I I 
I SEEDS/HEAD I 19.2 la.7 17.1 17.7 I 
I I I 
I HARVEST INDEX I 0.44 0.44 0.43 0.44 I 
I I I I I 
!------------------------------------------------------------------! I COMMON ROOT ROT INCIDENCE I 
I I I I I 
I aw I 4S I 30 I 23 I 46 I 
I I I I I I 
1------------------------------------------------------------------1 
I LEAF DISEASE (% area chlorotic/necrotic) I 
I I I I 
I aw I 67 I sa 31 ss I 
I I I I 
+------------------------------------------------------------------+ 
NOTE 





















I TRIAL 86C70 - DRENCH TRIAL 








AIM: To assess the significance of root disease using various 
semi-selective drenches. 
DESIGN: Two trials were set up on the large rotation blocks at 
ECRS: block C (WW) and block D (LW). There were 7 drench 
treatments arranged as 3M2 sub-plots of a 1.4 x 20M plot, and 6 
replicates. 
Sites: LW ECRS Block D 
WW ECRS Block c 
Drenches: l~ Benlate, 10g/M2 
2. Rovral, 10g/M2 
3. Ridomil, lg/M2 
4. PP450, .02g/M2 




Site Preparation: Light cultivation 26/2/86. Trial areas raked 
and burned with fire harrows 21/4/86, then hand-raked 14/5/86. 
Cultivated to lOcm with scarifying tines on 21/5/86. 





Herbicide: 11/ha Roundup, 9/5/86; 21/ha Sprayseed 27/5/86; 350ml 
Diuron + 400ml MCPA 8/7/86 (Block D only). 
Nitrogen: Top dressed with 130 kg/ha Agran, 10/6/86. 
Fungicide: 0.51/ha Tilt applied 16/9/86. 
Drenches: Drenches (except Temik) mixed with water and applied 
as 51/M2 with watering can. Temik applied as granules and raked 
in (plus 51/M2 water). Application 27/5/86. 
MEASUREMENTS: 
Plant Density: 6 Weeks. 






Yield: Grain yield and yield components from hand harvested 
samples 12/11/86. 
Root Disease: Roots of treatments 1-6 (WW) and 6 (LW) were 
sampled at 2 weeks and plated onto various agars: WAA, 3P, PPA, 
PDA/5. Sub-crown internodes were incubated on moist filter 
paper. Plates were assessed for the presence of various fungi. 
NOTES: 
1. The drench treatments had only minor effects on the pathogens 
present in young roots. Lupin rotation had some effect, notably 
in reducing the incidence of colony types A (B. sorokiniana) and 
c (Unknown, to be identified), and increasing the incidence of 
Pythiaceous types. 
2. The drench treatments had no effect on yield. However, 

































TRIAL 86C70--TABLE 1 
DRENCH - YIELD ~ - WHEAT 
+--------------------------------------------------------------------------+ I I WHEAT AFTER LUPINS I 
I TIME (WEEK) !-------------------------------------------------------! 
I I BEN I ROV I RID I PP450 I TEM I WATER I NIL I 
!--------------------------------------------------------------------------! I PLANT DENSITY (/M2) I 
I I I I I I I 
I 6W I 96 I 93 I 86 I 78 I 114 I 87 I 85 I 
I , I I I I I I I I 
!--------------------------------------------------------------------------! I BIOLOGICAL YIELD (g/M2) I 
I I I I 
I 13W (ANTH) I 260 314 270 389 I 348 308 346 I 
I MATURITY I 548 60~ 604 533 I 541 523 567 I 
I I I I I I I I I 
!--------------------------------------------------------------------------! I YIELD AND YIELD COMPONENTS I 
I I I I I I I I 
I YIELD (HAND) g/M2 I 240 I 272 I 269 I 240 I 232 - I 230 24 7 I 
I HEADS/M2 I 216 I 207 I 226 I 198 I 219 I 212 210 I 
I SEED NUMBER/M2 I 7183 I 7401 I 8085 I 7198 I 7310 I 6841 7326 I 
I 100 SEED WEIGHT I 3.31 I 3.66 I 3.:35 I 3.30 I 3.16 I 3.37 3.33 I 
I SEEDS/HEAD I 3 3. 3 I 3 6. 0 I 3 6. 0 I 3 6. 2 I 3 3. 4 I 3 2. 6 3 5. 4 I 
I HARVEST INDEX I 0.43 I 0.44 I 0.43 I 0.44 I 0.42 I 0.43 0.43 I 
I I I I I I I I I 
!==========================================================================! 
I I WHEAT AFTER WHEAT I 
I TIME (WEEK) !----~--------------------------------------------------! 
I I BEN I ROV I RID I PP450 I TEM I WATER I NIL 
!--------------------------------------------------------------------------
' PLANT DENSITY (/M2) 
I I 
I 6W I 102 I 92 I 130 I 104 I 101 I 108 I 99 
I I I I I I I I 
1--------------------------------------------------------------------------
1 I BIOLOGICAL YIELD (g/M2) I I I I 
I 13W (ANTH) I 279 290 I 324 296 I 254 253 268 
I i _____ '.::::::: _____ l __ ::: __ l __ ::: __ l __ ::~ __ l __ ::: __ l __ ::~ __ l __ ::: __ l __ :~: __ 
I 
I YIELD AND YIELD COMPONENTS 
I I I 
I YIELD (HAND) g/M21 225 I 242 
I HEADS/M2 . I 264 I 262 
I . I SEED NUMBER/M2 I 7012 I 6716 I 100 SEED WEIGHT I 3.19 I 3.56 
I SEEDS/HEAD I 26.9 I 26.1 





































TRIAL 86C70--TABLE 2 
% ISOLATIONS FROM YOUNG ROOTS 
---------------------------------------------------------------------------+ 
COLONY I WHEAT AFTER WHEAT !WHEAT AFTER LUPINS! 
!------------------------------------------------------------------! 
TYPE I BEN I ROV I RID I PP450 I TEM I WATER I WATER I 
---------------------------------------------------------------------------! 
POTATO DEXTROSE AGAR (1/5 STRENGTH) (PDA/5) I 
I I I I I I 
A I 5 I o I 2 I 2 I o o o I 
I I I I I I 
B I 12 I 18 I 2 I 10 I 5 11 o I 
I I I I I I 
E I 3 I 2 I 8 I 3 I s 4 o I 
I I I I I I 
OTHER I 17 I 16 I 10 I 15 I 18 23 22 I 
I I I I I I I 
NIL I 63 I 63 I 78 I 70 I 72 I 62 I 78 I 
---------------------------------------------------------------------------! 
PEPTONE PCNB AGAR (PPA) I 
I I I I I 
B I 9 I 7 I 3 I 14 8 12 2 I 
I I I I I 
c I 17 I 20 I 12 I 14 15 28 56 I 
I I I I I 
OTHER I 6 6 I 71 I 8 4 I 7 2 7 6 5 6 41 I 
I I I I I I I 
NIL I 8 I 2 I 2 I o I 2 I 5 I 2 I 
---------------------------------------------------------------------------! 
3P AGAR . I 
I I I 
c I 25 36 I 26 38 48 45 52 I 
I I I 
F I 1 2 I o ·O 2 2 3 3 I 
I I I 
OTHER I 3 9 4 6 I 3 9 3 2 2 8 3 3 8 I 
I I I I I I I 
NIL I 35 I 17 I 35 I 30 I 22 I 20 I 7 I 
---------------------------------------------------------------------------! 
WATER AGAR (WAA) I 
I I I I 
A I 35 I 12 I 22 I 7 I 25 I 15 I s I 
---------------------------------------------------------------------------! 
FILTER PAPER (sub-crown internodes only) 
I I I I I 
A I 43 I 23 I 37 I 47 I 53 23 13 
I I I I I 
D I 27 I 27 I 50 I 30 I 20 27 27 
·--------------------------------------------------------------------------+ 
->TE 
>LONY TYPES - A = Bipolaris sorokiniana; B-D = Fusarium - like, 
(pink/brown), C (pink/orange), D (pink/red); E "curly green"; F 
•thiaceous; "Other" refers to saprophytic-like contaminants; 
lil" refers to % clean root pieces; "Other" and "Nil" not 









































TRIAL 86C71 - FUMIGATION 
PERSONNEL: Wilson, Norris, May. 
AIM: To assess the significances of root disease, particularly 
common root rot, on the Geraldton sandplain. 
DESIGN: Two trials were set up on the large rotation blocks at 
ECRS: Block C (WW) and Block D (LW). The main treatment was 
soil fumigation with methyl bromide, applied to 25 x l.4M plots. 
Five nitrogen treatments were applied to SM sub-plots. There 
were 6 replicates. Wheat plots were interspersed with barley 
plots to which nitrogen and fumigation treatments were also 
applied (3 reps of fumigation on NSO only, 6 reps of nitrogen 
treatments). 
Sites: LW ECRS Block D 
WW ECRS Block C 
Fumigation: +/- soil fumigation with methyl bromide. 
Nitrogen: 0, 12.5, 25, 50, 100 kg N as Agran (split plots). 
MANAGEMENT DETAILS: 
Site Preparation: Light cultivation 26/2/86; raked and burned 
with fire harrows 21/4/86, then hand-raked 14/5/86. Cultivated 
to lOcm with scarifying tines 21/5/86. 
Herbicide: 11/ha Roundup 8/5/86; 21/ha Sprayseed 27/5/86; 350ml 
Diuron + 400ml MCPA 8/7/86 (Block D only). 
Fumigation: Soil fumigated with methyl bromide (580kg/ha) 
applied from cans under black plastic 23/5/86; plastic removed 
26/5/86. 
Nitrogen: -Furn wheat plots only: lOkg N/ha, as Agran, applied 




50kg/ha Gutha plus DSP 85kg/ha, 28/5/86. 
50kg/ha Stirling plus DSP 85kg/ha, 28/5/86. 
Fungicide: 0.51/ha Tilt applied 16/9/86. 
MEASUREMENTS: 
Plant Density: 6 and 9 weeks. 
Biological Yield: 9, 14 (anthesis) and 24 (maturity) weeks. 
Yield and Yield Components: On hand-harvested samples taken at 
24 weeks. 
Root Isolations: 2 week root samples were plated onto various 
media for isolation: WAA, 3P, PPA, PDA/5. Sub-crown internodes 
were incubated on moist filter paper. Plates were assessed for 
the presence of various fungi (wheat only). 
"2.-4 \ 
Cormnon Root Rot: Necrosis of sub-crown internode was scored at 
6, 9 and 16 weeks on NO and NSO sub-plots for wheat, and .at 9 
weeks on NSO sub-plots for barley. 
Root Length and Necrotic Root Length: Measured on 12 week 
samples from Scm cores taken at intervals to 2M (wheat only). 
Leaf Disease: Leaf area necrotic/chlorotic was assessed at 6 and 
9 weeks. Leaf incubations to identify pathogens were carried out 
on the 6 week samples (wheat only). 
Soil Nitrogen: Soil nitrogen was measured 6 days before seeding, 
and at O, 3, 6 and 9 weeks on "pogo" samples taken to lOcm 
depth. At 0 and 6 weeks, samples were also collected down the 
profile at lOcm intervals (to 50cm at 6W and lOOcm at 9W) (wheat 
only). 




1. Soil fumigation significantly increased biological and grain 
yields. 
2. Soil fumigation decreased cormnon root rot, which was 
correlated with yield increases. 
3. Yield increases due to fumigation could not be explained by 
soil nitrogen changes. 
4. On fumigated plots, WW outyielded LW at the highest nitrogen 
levels. On unfumigated plots LW consistently outyielded WW. 
5. Fumigation increased root length and decreased necrotic root 
length, but the effect was not consistent across all treatments. 
6. Fumigation appeared 
season; however, this 
development. 
to increase leaf disease early in the 
effect was not correlated with yield 
On Barley: 
1. Fumigation increased yields on WB but not on LB. 
variation was large and there were few reps. 
2. Fumigation significantly decreased cormnon root rot. 
However, 
3. Barley outyielded wheat at all nitrogen levels. The response 









































TRIAL 86C71--TABLE lA 
YIELD DATA - WHEAT - NITROGEN AND FUMIGATION 
PLUS FUMIGATION 
:----------------------------------------------------------+ 
! WHEAT AFTER LUPINS 
TIME (WEEK) !---------------------------------------
! I NO I Nl2. 5 I N25 I N50 I NlOO 
!----------------------------------------------------------
' PLANT DENSITY (/M2) 
I I 
I 6W I 92 100 114 107 105 
I 9W I 115 I 108 I 104 99 87 
I I I I I I 
!----------------------------------------------------------
' BIOLOGICAL YIELD (g/M2) 
I I 
I 9W I 66 77 83 100 89 
I 14W (ANTH) I 199 242 238 396 383 
I MATURITY I 409 460 484 I 556 I 583 
I I I I I I 
----------------------------------------------------------! 
YIELD AND YIELD COMPONENTS I 
I I I 
YIELD (HAND) g/M21 179 I 201 216 249 265 I 
HEADS/M2 I 174 I 190 212 202 230 I 
SEED NUMBER/M2 I 5129 I 5941 6494 7193 8033 I 
100 SEED WEIGHT I 3.53 I 3.43 3.29 3.41 3.28 I 
SEEDS/HEAD I 29.8 I 30.4 30.5 35.7 34.9 I 
HARVEST INDEX I 0. 4 4 I 0. 4 3 0. 4 4 0. 4 4 0. 4 5 I 
I I I 
=================================================~========! 
I WHEAT AFTER WHEAT I 
TIME (WEEK) !---------------------------------------! 
I I NO I Nl2. 5 I N25 I NSO I NlOO I 
----------------------------------------------------------! 




I 106 97 loo 108 106 I 
I 99 I 87 I 93 98 I 104 I 
I I I I I I 
----------------------------------------------------------! 
BIOLOGICAL YIELD (g/M2) I 
I I 
9W I 44 48 57 84 103 I 
14W (ANTH) 
MATURITY 
I 136 207 230 337 431 I 
I 237 379 527 677 734 
I 
YIELD AND YIELD COMPONENTS 
I I 
YIELD (HAND) g/M21 107 I 
HEADS/M2 I 124 I 
SEED NUMBER/M2 I 2854 I 
100 SEED WEIGHT I 3.71 I 
SEEDS/HEAD I 22.8 I 



























TRIAL 86C71--TABLE lB 
YIELD DATA - WHEAT - NITROGEN AND FUMIGATION 
MINUS FUMIGATION 
----------------------------------------------------------+ 
! WHEAT AFTER LUPINS I 
TIME (WEEK) !---------------------------------------! 
I NO I Nl2.5 I N25 I NSO I NlOO I 
----------------------------------------------------------! 
PLANT DENSITY (/M2) I 
I I 
6W I 81 73 100 75 100 
9W I 86 77 98 81 90 
I 





I 35 41 42 52 67 
I 149 206 215 259 326 
I 373 361 I 342 I 422 I 520 
I I I I I 
----------------------------------------------------------! 
YIELD AND YIELD COMPONENTS I 
I I I 
YIELD (HAND) g/M21 170 I 167 153 188 237 I 
HEADS/M2 I 157 I 155 148 158 199 I 
SEED NUMBER/M2 I 4719 I 4800 4273 5369 7176 I 
100 SEED WEIGHT I 3.52 I 3.49 3.56 3.53 3.34 I 
SEEDS/HEAD I 3 0 . 0 I 3 0. 6 2 9. 0 3 4. 0 3 7. 6 I 
I HARVEST INDEX I 0. 4 5 I 0. 4 6 0. 4 4 I 0. 4 4 I 0. 4 5 I 
I I I I I I I 
!==========================================================! 
I I WHEAT AFTER WHEAT I 
I TIME (WEEK) !---------------------------------------! 
I I NO I Nl2. 5 I N25 I NSO I NlOO I 
!----------------------------------------------------------! 
I PLANT DENSITY (/M2) I 
I I I 
I 6W I 87 95 68 102 104 I 
I 9W I 98 64 77 99 89 I 
I I I I I I I 
!----------------------------------------------------------! 





I 27 34 33 47 51 I 
I 78 145 165 204 286 I 
I 238 337 I 282 395 I 510 I 
I I I I I I 
----------------------------------------------------------! 
YIELD AND YIELD COMPONENTS I 
I I I 
YIELD (HAND) g/M21 101 I 146 125 176 234 I 
HEADS/M2 I 129 I 146 131 169 209 I 
SEED NUMBER/M2 I 2910 I 4059 3524 4982 6410 I 
100 SEED WEIGHT I 3.44 I 3.59 3.52 3.55 3.65 I 
SEEDS/HEAD I 21.9 I 27.7 26.6 29.6 30.9 ., 
HARVEST INDEX I 0.42 I 0.42 0.43 0.44 0.45 I 










































TRIAL 86C71--TABLE 2 
COMMON ROOT ROT - WHEAT ------
NECROSIS OF SUB-CROWN INTERNODE 
~------------------------------------------------------------------+ 
! WHEAT AFTER LUPINS I WHEAT AFTER WHEAT I 
TIME 1-------------------------1-------------------------! 
I +FUM I -FUM I +FUM I -FUM ! 
(WEEK) 1------------1------------1------------1------------1 
I I NO I N50 I NO I N50 I NO I N50 I NO I N50 I 
1------------------------------------------------------------------! 
I % INCIDENCE I 
I I I I I I 
I 6W 7 I 7 I 3 3 2 6 15 I 8 I 4 7 5 6 I 
I I I I I I 
I 9W 15 I 20 I 32 31 17 I 17 I 48 85 I 
I I I . I I I 
I l 6W 3 o I 3 4 I 5 5 5 3 2 2 I 3 3 I 7 3 8 2 I 
I I I I I I I I I I 
!---------------~--------------------------------------------------! 
! SEVERITY (SCALE 1-5) I 
I I I 
6W I 1.0 I 1.7 1.9 1.9 2.1 1.7 2.6 3.5 I 
I I I 
9W I 1.9 I 1.2 1.6 1.9 2.0 1.2 2.6 3.3 I 
I I I 
16W I 1.9 I 1.9 3.2 2.6 2.6 2.7 3.9 3.8 I 
I I I I I I I I I I 
1~-----------------------------------------------------------------1 
! GENERAL RATING (INCIDENCE x SEVERITY) I 
I I I I I 
6W I 7 I 1 o I 6 5 I 4 8 3 3 15 14 6 19 8 I 
I I I I I 
9W I 28 I 25 I 50 I 63 43 20 141 286 I 
I I I I I 
l 6W I 6 4 I 7 o I 1 7 5 I 1 7 5 5 5 9 6 2 7 9 3 3 7 I 
I I I I I 
+------------------------------------------------------------------+ 
TRIAL 86C71--TABLE 3 
ROOT ISOLATIONS 
% ISOLATIONS FROM YOUNG ROOTS 
+------------------------------------------------------------------+ 
I WHEAT AFTER LUPINS I WHEAT AFTER WHEAT I 
COLONY TYPE 1---------------------1---------------------1 
I +FUM I -FUM I +FUM I -FUM I 
-------~---------~------------------------------------------------1 
FROM ROOTS I 
I I I 
A 8 I 15 I o 8 I 
I I I 
B o I o I o 7 I 
I I I 
F 42 I 59 I 13 I 37 I 
I I I I I 
------------------------------------------------------------------1 
FROM SUB-CROWN INTERNODES I 
I I 
A I 5 25 8 22 I 
I I 




COLONY TYPES (See 86C70 Table 2): A= Bipolaris sorokiniana; 
B, D = Fusarium - like; F = Pythiaceous. Root Isolations from· 
WAA (A), PPA (B), or 3P (F). Summary of main findings only. 
TRIAL 86C71--TABLE 4 
LEAF DISEASE - WHEAT - FUMIGATION 
:------------------------------------------------------------------+ 
! WHEAT AFTER LUPINS I WHEAT AFTER WHEAT I 
I TIME (WEEK) 1---------------------1---------------------1 
I I +FUM I -FUM I +FUM I -FUM I 
1------------------------------------------------------------------1 
I % LEAF AREA CHLOROTIC/NECROTIC (NO) I 
I I I I I 
I 6W I 47 I 17 I 83 52 I 
I I I I I 
I 9W , I 15 I 7 I 55 40 I 
I I I I I I 
1------------------------------------------------------------------1 
! % LEAF AREA CHLOROTIC/NECROTIC (NSO) I 
I I I I I 
I 9W I 59 I 43 I 72 57 I 










































TRIAL 86C71--TABLE 5 
PROPORTIONS OF DIFFERENT LEAF PATHOGENS PRESENT 
% LEAF AREA INHABITED AT 6 WEEKS 
+------------------------------------------------------------------+ 
/ / WHEAT AFTER LUPINS I WHEAT AFTER WHEAT / 
I FUNGI TYPE 1---------------------/---------------------1 
I I +FUM I -FUM I +FUM I -FUM I 
/------------------------------------------------------------------/ 
I P. tritici-repentis I 12 I 13 I 22 I 35 I 
I I I I I I 
I s. nodorum I 3 I 1 I 11 I 9 I 
I I I I I I 
I s. tri tici I 14 I 5 I 9 I 6 I 
I I I I I I 
I B. sorokiniana I 3 I 5 I 1 I 5 I 
I I I I I I 
I other I 44 I 33 I 55 I 35 I 
I I I I I I 
I Nil I 25 I 43 I 3 I 9 I 
I I I I I I 
+------------------------------------------------------------------+ 
NOTE 
See 86C69 Table 4 for full names of fungi. 
TRIAL 86C71--TABLE 6 
ROOT LENGTH DATA - WHEAT -- --
+---------------------------------------------------------------------------+ 
I I WHEAT AFTER LUPINS I WHEAT AFTER WHEAT I 
I DEPTH l------------------~--------l---~-----------------------1 
I I +FUM I -FUM I +FUM I -FUM I 
I (cm) 1-------------1-------------1-------------1-------------1 
I I NO I NS O I NO I NS 0 I NO I NS O I NO I NS O I 
1---------------------------------------------------~-----------------------I 
I TOTAL ROOT LENGTH I 
I I I I I I I I 
I 10 I 240 I 224 I 241 264 I 212 231 I 186 I 212 I 
I I I I I I I I 
I 3 o I 12 2 I 6 7 I 3 s 8 s I ---41 8 3 I 2 7 I 4 8 I 
I I I I I I I I 
I so I 44 I 62 I 14 89 I 17 33 ·1 21 1. 40 I 
I I I I I I I I 
I TOT AL I 4 O 5 I 3 S 3 I 2 9 O 4 3 8 I 2 7 O I 3 4 7 I 2 3 4 I 2 9 9 I 
I I I I I I I I I I 
1---------------------------------------------~-----------------------------I 
I NECROTIC ROOT LENGTH I 
I I I I I I I I I I 
I 10 I 14 I 11 I 17 I 19 I s I 17 I 13 I 36 I 
I I I I I I I I I I 
I 30 I 3 I 4 I 2 I s I 1 I 2 I 1 I 4 I 
I I I I I I I I I I 
I so I 1 I o. 2 I 1 I 2 I o. 2 I o. 3 I o. 3 I 1 I 
I I I I I I I I I I 
I TOT AL I 18 I l S I 19 I 2 6 I 2 I 19 I l S I 4 o · I 
I I I I I I I I I I 
1---------------------------------------------------------------------------1 ! PERCENT NECROTIC ROOT LENGTH I 
I I I I I I I I I I 
I 10 I 6 I s I 6 I 7 I 3 I 7 I 7 I 17 I 
I I I I I I I I I I 
I 30 I 3 I 6 I 3 I 6 I 4 I 3 I 9 I 9 I 
I I I I I I I I I I 
I 50 I 2 I 1 I 4 I 2 I 1 I 2 I 1 I s 
I I I I I I I I I 
I TOTAL I 4 I 4. 2 I 7 I 6 I 1 I 5 I 6 I 13 
I I I I I I I I I 
1---------------------------------------------------------------------------
1 HEALTHY ROOT LENGTH 
I I I 
I 10 I 226 I 212 224 24S 207 214 173 176 
I I I 
I 30 I 118 I 63 33 80 40 81 26 44 
I I I 
I so I 43 I 62 14 87 17 33 21 39 
I I I 
I TOTAL I 387 I 337 271 412 263 328 220 259 
I I I 
+------------------------------------------------------------~--------------+ 
NOTE ,.-
Data are expressed as number of intersections counted. To convert to 









































TRlAL 86C71--TABLF. 7A 
SOIL NITROGEN DATA - WHEAT PLOTS 
+--------------------------------------------------------------------+ 
TIME I WHEAT AFTER LUPINS I 
!-----------------------------------------------------! 
AND ! +FUMIGATION I -FUMIGATION I 
!--------------------------!--------------------------! 
I DEPTH INH4(PPM) !N03(PPM) ITL:INORG!NH4(PPM) !N03(PPM) !TL:INORGI 
!--------------------------------------------------------------------! 
I POGO STICK (lOcm) I 
I I I I I I 
I 22/5 (PRE-FUM) I 1.6' I 4.6 I 6.2 I I 
I I I I I I 
I 29/5 I 6.3 I 1.6 I 7.9 I 4.8 5.3 10.1 I 
I I I I I I 
I 18/6 I 12.5 I 4.o I 16.-s I 5.5 8.0 13.5 I 
I I I I I I 
I 10/7 I 10.1 I 1.0 I 11.1 I 1.8 1.6 3.4 I 
I I I I I I 
I 2 9 /7 I 5. o I o .1 I 5 .1 I 2. o I o . 6 I 2 . 6 I 
!--------------------------------------------------------------------! 
29/5 - SOIL PROFILE . I 
I I I 
10 (cm) I 4.3 2.3 6.6 3.o 4.3 I 7.3 I 
I I 
20 I 2.3 2.3 4.6 2.6 3.8 I 6.4 
I I 
30 I 1.5 1.1 2.6. 1.3 2.6 I 3.9 
I I 
40 I o.8 o.e 1.6 o.5 1.1 I. 1.6 
I I 
50 I o.5 o.5 1.0 1.0 1.5 I 2.5 
--------------------------------------------------------------------
9/7 - SOIL PROFILE 
I 
10 (cm) I 6.1 0.1 6.2 5.1 2.8 7.9 
I 
20 I 3.1 0.3 3.4 1.3 1.3 2.6 
I 
30 I 2.1 0.1 2.2 1.0 0.6 1.6 
I 
40 I 0.6 0.1 0.7 0.5 0.5 1.0 
I 
50 I 0.8 0.5 1.3 0.8 0.8 1.6 
I 
60 I 0.3 0.5 0.8 0.1 0.8 0.9 
I 
70 I 1.0 0.6 1.6 1.0 1.6 2.6 
I 
80 I 1.1 0.8 1.9 0.3 1.0 1.3 
I 
90 I 0.8 0.5 1.3 0.6 1.3 1.9 
I 
100 I 0.3 0.6 0.9 0.3 1.6 1.9 
+--------------------------------------------------------------------+ 
TRIAL 86C71--TABLE 7B 
SOIL NITROGEN DATA - WHEAT PLOTS 
:--------------------------------------------------------------------+ 
TIME I WHEAT AFTER WHEAT I 
!-----------------------------------------------------
AND ! +FUMIGATION I -FUMIGATION 
l--------------------------l--------------------------
DEPTH INH4(PPM) IN03(PPM) ITL:INORGINH4(PPM)IN03(PPM) ITL:INORG 
POGO STICK (lOcm) 
':I 





, I I 
1.6 I 2.8 4.4 I 
I I 
2.5 I o.5 3.0 3.1 I 
I I 
4.5 I · 2.0 6.s 4.3 I 
I I 





I 2 9 /7 I 2. 3 I o I 2. 3 I 2 .1 I o .1 2. 2 I 
!--------------------------------------------------------------------! 
I 29/5 - SOIL PROFILE I 
I I I 
I 10 (cm) I 2.3 1.1 3.4 1.8 2.1 3.9 I 
I I I 
I 20 I 1.1 1.3 2.4 o.s 2.s 3.0 I 
I I I 















. I I 
40 I 0~3 0.6 0.9 o.3 0.6 0.9 I 
I I 
50 I 0.1 I 0.8 I 0.9 I 0.1 I o.5 I 0.6 I 
--------------------------------------------------------------------! 
9/7 - SOIL PROFILE I 
I I I 
. 10 (cm) I 4.5 o.5 s.o l.s I 1.0 2.s I 
I I I 
20 I 1.5 o.3 1.8 o.s I o.6 1.1 I 
I I I 
30 I o.8 o.5 1.3 o.3 I 1.1 1.4 I 
I I I 
40 I o.8 o.6 1.4 o.s I 1.1 1.6 I 
I I I 
so I o.6 0.3 0.9 o.5 I 1.1 1.6 I 
I I I 
60 I o.6 0.1 0.7 0.1 I 0.8 0.9 I 
I I I 
70 I o.8 o.3 1.1 o.3 I 0.8 1.1 I 
I I I 
80 I 0.1 o.s 0.6 0.1 I 1.0 1.1 I 
I I I 
90 I o .6 0.1 0.7 0.1 I 1.0 1.1 I 
I l I 










































TRIAL 86C71--TABLE 8 
SEED NITROGEN - WHEAT 
% NITROGEN (DRY BASIS) 
+------------------------------------------------------------------+ 
I WHEAT AFTER LUPINS I WHEAT AFTER WHEAT I 
NITROGEN LEVEL !---------------------!---------------------! 
I I +FUM I -FUM I +FUM I -FUM I 
!------------------------------------------------------------------! 
! NO I 1. 9 6 I 1. 9 2 I 1. 8 6 I 2. o o I 
I I I I I I 
I Nl2.5 I 1.95 I 1.90 I 1.86 I 2.02 I 
· 1 I I I I I 
I - · N2 s I 1. 9 9 I 1. 9 o I 1. 91 I 1. 9 7 I 
I I I I I I 
I NSO I 2.08 I 1.93 I 1.92 I 1.98 I 
I I I I I I 
I NlOO I 2.20 I 2.12 I 2.03 I 1.99 I 
I I I I I I 
+------------------------------------------------------------------+ 
TRIAL 86C71--TABLE 9 
YIELD DATA - BARLEY - FUMIGATION 
DATA FOR 50 KG/HA NITROGEN ONLY 
+------------------------------------------------------------------+ 
! ! BARLEY AFTER LUPINS I BARLEY AFTER WHEAT I 
I TIME (WEEK) 1---------------------1---------------------1 
I I +FUM I -FUM I +FUM I -FUM I 
!------------------------------------------------------------------1 
I PLANT DENSITY (/M2) I 
I I 
I 6W 112 126 80 142 I 
I I 
I 9W I - 89 I 108 I 83 I 132 I 
I I I I I I 
1------------------------------------------------------------------1 
I BIOLOGICAL YIELD (g/M2) I 
I I I 
I 9W I 89 87 78 67 I 
I I I 
I 14W (ANTH) I 429 404 343 208 I 
I I I 
I MATURITY I 632 784 772 I 504 I 
I I I I I I 
1------------------------------------------------------------------1 
I YIELD AND YIELD COMPONENTS I 
I I I I I 
I YIELD (HAND) g/M2 I 294 I 353 I 358 214 I 
I I I I I 
I HEADS/M2 I 312 I 417 I 431 287 I 
I I I I I 
I SEED NUMBER/M2 I 6336 I 7746 I 7851 4744 I 
I I I I I 
I 100.SEED WEIGHT I 4.59 I 4.55 I 4.56 4.49 I 
I I I I I 
I SEEDS/HEAD I 19.2 I 18.6 I 17.6 15.9 I 
I I I I I 
I HARVEST INDEX I 0.46 I 0.44 I 0.46 0.41 I 
I I I I I I 
!------------------------------------------------------------------1. 
I COMMON ROOT ROT (Necrosis of Sub-crown Internode) AT 9W I 
I I I I I I 
I % INCIDENCE I 7 I 80 I 33 I 70 I 
I I I I I I 
I SEVERITY (SCALE 1-5) I 2.0 I 1.9 I 2.6 I 2.1 I 
I I I I I I 
I GENERAL RATING I 13 I 148 I 83 I 149 I 










































TRIAL 86C71--TABLE 10 
YIELD DATA FOR UNFUMIGATED BARLEY PLOTS - NITROGEN 
+----------------------------------------------------------+ 
I BARLEY AFTER LUPINS I 
TIME (WEEK) !---------------------------------------! 
I I NO I Nl2. 5 I N25 I NSO I NlOO I 
!----------------------------------------------------------! 
I PLANT DENSITY (/M2) I 
I I I I I I I 
I 6W I 97 I 92 I 112 I 106 I 125 I 
I 9W I 102 I 91 I 101 I 100 I 124 I 
I I I I I I I 
!----------------------------------------------------------! 
I BIOLOGICAL YIELD (g/M2) I 
I I I I I I 
I 9W I 41 I so I 61 I 79 101 I 
I 14 w ( ANTH ) I 2 0 4 I 2 4 4 I 2 9 6 I 3 7 6 401 I 
I MATURITY I 434 I 455 I 530 I 663 I 698 I 
I I I I I I I 
!-----------------------------~----------------------------! 
I YIELD AND YIELD COMPONENTS I 
I I I I I I I 
I YIELD (HAND) g/M2 I 193 I 211 I 236 I 294 I. 328 I 
I HEADS/M2 I 276 I 266 I 306 I 378 I 434 . I 
I SEED NUMBER/M2 I 4770 I 4911 I 5423 I 6759 I 8232 I 
·I 100 SEED WEIGHT I 4. 02 I 4. 26 I 4. 32 I 4. 32 I 3. 95 I 
I SEEDS/HEAD I 17. 3 I 18. 5 I 17. 6 I 17. 7 I 18. 7 I 
I HARVEST INDEX I 0. 44 I 0. 46 I 0. 44 I 0. 44 I 0. 44 I 
I ' . I I I I I I 
!==========================================================! 
I I BARLEY AFTER WHEAT I 
I TIME (WEEK) !---------------------------------------! 
I I NO I Nl2. 5 I N25 I NSO I NlOO I 
!----------------------------------------------------------! 
I PLANT DENSITY (/M2) I 
I I I I I I I 
I 6W I 132 I 111 I 115 I 122 I 91 I 
I 9W I 123 I 88 I 97 I 109 I 85 I 
I I I I I I I 
. !----------------------------------------------------------! 
I BIOLOGICAL YIELD (g/M2) I 
I I I I I I 
I 9W I 33 I 42 I 38 I 57 87 I 
I 14 w ( ANTH ) I 8 6 I 16 O I 13 9 I 2 4 7 3 8 9 I 
I MATURITY I 232 I 375 I 521 I 520 611 I 
I I I I I I I 
!----------------------------------------------------------! 
I YIELD AND YIELD COMPONENTS I 
I I I I I 
I YI ELD ( HAND ) g /M2 I 10 4 I 16 3 I 2 3 0 2 2 9 2 6 9 I 
I HEADS/M2 I 197 I 251 I 326 317 351 I 
I SEED NUMBER/M2 I 2350 I 3864 I 5019 5091 5995 I 
I 100 SEED WEIGHT I 4.40 I 4.21 I 4.57 4.49 4.46 I 
I SEEDS/HEAD I 11.S I 15.4 I 15.5 16.0 17.8 I 
I HARVEST INDEX I 0.43 I 0.42 I 0.43 0.43 0.43 I 
I I I I I 
+----------------------------------------------------------+ 
TRIAL 86TS31 - WHEAT DISEASE, NORTH ENEABBA 
PERSONNEL: Wilson, May, Norris. 
AIM: To investigate the yield potential of wheat on white sand 
by eliminating root disease and soil compaction. 
DESIGN: Two trials were set up on the rotation blocks at the 
North Eneabba field site of the Three Springs Office (Nelsons 
property, Skipper Rd). The main treatments were+/- fumigation, 
+/- nitrogen and +/- ripping. Plots were lOm x l.4m with ripping 
imposed as a split-plot treatment to give SM sub-plots. There 







+/- Soil fumigation with methyl bromide. 
0 or lOOkg/ha nitrogen as Agran. 
Deep Tillage: +/- Ripping. 
MANAGEMENT DETAILS: 
Deep Tillage: Agrowplow to 25cm on 13/3/86. 
Seeding: SOkg/ha Gutha plus 150kg/ha DSP on 11/6/86 
Herbicide: 11/ha Roundup on 15/5/86; 21/ha Srayseed on 22/5/86; 
.post-seeding as per Three Springs Office. 
Nitrogen: lOOkg N/ha as Agran topdressed in two applications of 
SOkg: on 9/6/86, and on 17/6/86 (ie pre- and post-seeding). (+N 
plots only). 
Fumigation: Soil fumigated with methyl bromide (580kg/ha) 
applied from cans under black plastic on 5/6/86 with plastic 
remaining in place until 9/6/86. 
MEASUREMENTS: 
Soil Compaction: Penetrometer measurements were made on each 
plot on 3/7/86 (5 measurements per sub-plot). 
Disease: Root and 
taken on 31/7/86. 
necrosis (corrunon 
chlorotic/necrotic 
leaf disease measurements were made 
Roots were assessed for sub-crown 
root rot), and leaves for 




Biological Yield: 15 weeks (anthesis) and 22 weeks (maturity). 










































1. Ripping, rotation, fumigation and nitrogen all increased 
yields, but there appeared to be interactions between the factors 
(still to be analysed). 
2. Ripping reduced compaction. 
3. Root disease (common root rot) was negligible and could not 
explain the effects. Leaf damage was greater on wheat after 
wheat than wheat after lupins and also on fumigated plots. 
4. Any responses to fumigation, nitrogen or ripping at this site 
are unlikely to have been associated with disease. 
5. The main limitations of this soil type are probably related 
to soil physical properties rather than disease. 
TRIAL 86TS31--TABLE 1 . -
THREE SPRINGS YIELD DATA 
PLUS FUMIGATION 
+---------------------------------------------------------------------------+ 
I I WHEAT AFTER LUPINS I WHEAT AFTER WHEAT I 
I TIME 1---------------------------1---------------------------1 
I I +RIPPING I -RIPPING I +RIPPING I -RIPPING I 
I (WEEK) 1-------------1-------------1-------------1--------~----I 
I I NO I N4 I NO I N4 I NO I N4 I NO I N4 I 
!---------------------------------------------------------------------------1 
! BIOLOGICAL YIELD g/M2 I 
I I I I I I I I I I 
I 15 w ( ANTH ) I 3 71 I 5 o 5 I 3 7 6 I 3 3 3 I 2 2 9 I 2 9 8 I 2 o 3 I 2 6 9 I 
I M.:C...TURITY I 584 I 652 I 330 I 462 I 337 I 436 I 230 I 299 I 
I I I I I t I I I I 
1---------------------------------------------------------------------------! 
I YIELD AND YIELD COMPONENTS ! 
I I I I I I 
I YIELD (HAND) g/M2 I 259 I 276.I 155 197 153 I 182 100 130 I 
I HEADS/M2 I 241 I 285 I 156 197 159 I 196 135 154 I 
I SEED NUMBER/M2 I 6654 I 8325 I 4209 5842 4021 I 4963 2919 3920 I 
I 100 SEED WEIGHT . I 3.89 I 3.31 I 3.65 3.38 3.80 I 3.58 3.37 3.32 I 
I SEEDS/HEAD I 27.5 I 29.3 I 27.2 29.2 25.7 I 26.0 21.5 24.8 I 
I HARVEST INDEX I 0.43 I 0.41 I 0.46 0.41 0.45 I 0.41 I 0.42 I 0.42 I 
I I I I I I I I I I 
l============================~==============================================I 
! I 
I MINUS FUMIGATION I 
I I 
1---------------------------------------------------------------------------1 
! I WHEAT AFTER LUPINS I WHEAT AFTER WHEAT I 
TIME 1---------------------------1---------------------------1 
I +RIPPING I -RIPPING I +RIPPING I -RIPPING I 
(WEEK) l------~------1-------------1-------------1-------------1 
I I NO I N4 I NO I N4 I NO I N4 I NO I N4 I 
1---------------------------------------------------------------------------1 
I BIOLOGICAL YIELD g/M2 ! 
I I I I I I I I I I 
I 15 w ( ANTH ) I 3 5 7 I 4 5 o I 21 o I 3 2 6 I 1 O 2 I 18 2 I 12 5 I 141 I 
I MATURITY I 439 I 533 I 363 I 297 I 190 I 216 I 125 I 124 I 
I I I I I I I I I I 
1---------------------------------------------------------------------------1 
I YIELD AND YIELD COMPONENTS I 
I I I I I I 
I YIELD (HAND) g/M2 I 183 I 209 I 158 126 71 ·1 83 50 48 I 
I HEADS/M2 I 185 I 222 I 161 128 145 I 153 69 78 I 
I SEED NUMBER/M2 I 5087 I 6237 I 4167 3473 2333 I 2751 1598 1618 I 
I 100 SEED WEIGHT I 3.56 I 3.49 I 3.79 3.60 3.02 I 2.96 3.09 2.83 I 
I SEEDS/HEAD I 27.5 I 27.4 I 26.l 27.3 16.7 I 18.9 23.6 20.7 I 
I HARVEST INDEX I 0.41 I 0.39 I 0.43 0.42 0.36 I 0.37 0.39 0.37 I 










































TRI~L 86TS31--TABLE 2 
THREE SPRINGS DISEASE DATA 
PLUS FUMIGATION 
+------------------------------------------------------------------+ 
! ! WHEAT AFTER LUPINS I WHEAT AFTER WHEAT I 
I TIME 1-------------------------1-------------------------
1 I +RIPPING I -RIPPING I +RIPPING I -RIPPING 
I (WEEK) l-------~----1------------1------~-----l------------
I I NO I N4 I NO I N4 I NO I N4 I NO I N4 
1------------------------------------------------------------------
1 COMMON ROOT ROT INCIDENCE 
I I I ___ ,_,,- l 
I 7W I o I o o o o I o • 2 o o 
I I I I I I I I I 
1------------------------------------------------------------------
1 LEAF DISEASE (%) 
I I I I I 
I 7W I 3 8 3 o I 4 4 I 2 6 I 8 8 I s 9 I 7 8 I 6 8 
I I I I I I I I I 
I================================================================== 
I I 
I MINUS FUMIGATION I 
I I 
1------------------------------------------------------------------! 
I I WHEAT AFTER LUPINS I WHEAT AFTER WHEAT l 
I TIME 1-------------------------1-------------------------1 
I I +RIPPING I -RIPPING I +RIPPING I -RIPPING I 
I (WEEK) 1------------1------------1~-----------I------------! 
I I NO I N4 I NO I N4 I NO I N4 I NO I N4 I 
!------------------------------------------------------------------1 
! COMMON ROOT ROT INCIDENCE I 
I I I I I 
I 7W I o I o I o • 1 o o o o o I 
I I I I I I I I I I 
!------------------------------------------------------------------1 
! LEAF DISEASE (%) I 
I I I I I I 
I 7w I 19 1 o 1 o I 1 o I 7 9 s 9 7 8 I 7 o I 
I I I I I I 
~------------------------------------------------------------------+ 
NOTE 
T:"""Common Root Rot: % incidence necrosis of subcrown internode. 
2. Leaf Disease: % leaf area necrotic or chlorotic (leaf 3). 
TRIAL 86TS31--TABLE 3A 
THREE SPRINGS - PENETROMETER DATA 
PLUS FUMIGATION 
+----------------------------------------------------------------------+ 
I WHEAT AFTER LUPINS I WHEAT AFTER WHEAT i 
PENETROMETER 1---------------------------1---------------------------1 
































2.1 1.7 1.7 1.9 1.9 1.8 1.9 
3.0 2.5 2.3 2.5 2.6 2.7 2.5 
2.6 4.8 4.3 3.9 3.1 5.3 5.5 
5.4 11.5 9.4 6.2 4.7 11.9 11.2 
8.4 17.7 15.8 8.5 7.9 17.1 15.9 
11.2 22.5 22.1 10.3 10.l 19.3 18.5 
13.1 24.6 25.6 11.2 11.1 21.2 20.7 
14.2 25.6 27.4 11.8 12.3 22.9 22.8 
14.7 26.1 29.1 11.9 12.7 23.8 24.5 
14.9 26.7 30.2 11.9 12.7 24.4 25.6 
15.3 27.7 30.1 11.4 12.0 25.5 26.6 
17.1 27.3 29.3 11.7 11.6 24.8 26.9 
20.6 27.1 28.3 
22.5 26.1 26.6 
22.6 24.1 25.7 
14.7 13.1 24.9 
17.4 16.6 25.2 






Data are actual penetrometer readings. 
multiply by .0762. 



































TRIAL 86TS31--TABLE 3B 
THREE SPRINGS - PENETROMETER DATA 
MINUS FUMIGATION 
+----------------------------------------------------------------------+ 
I WHEAT AFTER LUPINS I WHEAT AFTER WHEAT ! 
PENETROMETER 1---------------------------1---------------------------1 
I +RIPPING I -RIPPING I +RIPPING I -RIPPING I 
DEPTH (cm) 1-------------1-------------1-------------1-------------! 
I I NO I N4 I NO I N4 I NO I N4 I NO I N4 I 
!----------------------------------------------------------------------1 
! ! ! I I I I I I I 
I 3.5 I 1.9 I 2.1 I 2.3 I 2.0 I 1.9 I 1.9 I 1.9 I 1.9 I 
I I I I I I I I I I 














I I I I I I I I I 
I 3.2 I 3.4 I 6.5 I 4.5 I 3.6 I 3.1 I 3.2 I 4.1 I 
I I I I I I I I I 
I 5.0 I 5.3 I 11.4 I 11.3 I 5.6 I 5.2 I 9.1 I 10.7 I 
I I I I I I I I I 
I 8.7 I 7.6 I 18.5 I 17.5 I 7.9 I 7.5 I 14.4 I 16.8 I 
I I I I I I I I I 
I 10.7 I ~.9 I 22.6 I 21.6 I 10.1 I 9.7 I 18.4 I 19.7 I 
I I I I I I I I I 
I 12.1 I 10.7 I 25.0 I 24.7 I 11.6 I 11.1 I 21.1 I 23.5 I 
I I I I I I I I I 
I 13.o I 11.5 I 25.9 I 26.5 I 12.1 I 11.4 23.7 I 24.9 I 
I I I I I I I I 
I 13.3 I 11.9 I 27.2 I 27.4 I 12.1 I 11.5 25.1 I 26.3 I 
I I I I I I I I 
I 12.9 I 12.1 I 27.7 I 28.l I 12.3 I 11.7 26.5 I 27.6 I 
I I I I I I I I 
I 12.1 I 12.6 I 26.5 I 28.3 I 12.1 I 11.5 27.4 I 28.5 I 
I I I I I I I I 
I 13.3 I 14.o I 25.6 I 28.3 I 12.l I 12.2 27.6 I 29.o I 
I I I I I I I I 
I 17.6 I 17.5 I 24.9 I 26.7 I 15.5 I 14.5 27.5 I 29.3 I 
I I I I I I I I 
I 21.5 I 20.0 I 23.3 I 24.3 I 19.5 I 18.6 26.6 I 28.9 I 
I I I I I I I I 
I 22.6 I 19.1 I 23.o I 23.4 I 22.1 I 21.3 25.5 I 28.5 I 
I I I I I I I I 
+----------------------------------------------------------------------+ 
I NOTE 
Data are actual penetrometer readings. 





To convert to MPa 
TRIAL 86C98 - SOIL TRANSFER 
PERSONNEL: Wilson, May, Norris, Brown 
AIM: To investigate whether a soil-borne factor in continous 
wheat is limiting cereal growth. 
DESIGN: Soil from the top lOcm of a continous wheat paddock was 
transferred to wheat on lupins, and vice versa. There were three 
treatments (see below) and 6 replicates. Plots were 1M2. 




Treatments: 1. Soil transferred to other paddock history. 
2. Soil disturbed in situ. 
3. Soil undisturbed:-
MANAGEMENT DETAILS: 
Cultivation: Lightly cultivated with cultitrash, 26/2/86. 
Herbicide: Block C: 11 Sprayseed preseeding; Block D: 
Tillmaster preseeding. Post-seeding plots hand-weeded. 
Soil Treatments: 1. Top lOcm of soil was dug with spade 
transferred to lOcm hole on other paddock history (ie. WW 
transferred to LW paddock and vice versa). 
2. Top lOcm of soil dug and turned over, but left in situ. 
3. Soil left undisturbed and unchanged. 
Seeding: Hand seeded with Gut ha 5g/M2, plus 
superphosphate, 3/6/86. 








Yield: Top and roots harvested 
No grain yield determined. 
23/9/86 (approx. 
Root Disease: Common root rot symptoms on sub-crown 
not assessed as plants rather shallow-planted. Roots 






Transferring the soil from one paddock to the other had a very 
significant effect on biological yield, irrespective of the 
rotation. Merely disturbing the soil was less effective. The 
results are startling but so far unexplained. Transferring the 
soil also decreased the incidence of the common root rot organism 
(Bipolaris sorokiniana) but whether this was related to the 









































TRIAL 86C98--TABLE 1 
YIELD DATA 
+------------------------------------------------------------------~ 
/ TIME / WHEAT AFTER LUPINS / 
! /---------------------------------------------------/ 
! (WEEK) / TRANSFERRED / DISTURBED / NIL I 
/---------------~--------------------------------------------------! 
I BIOLOGICAL YIELD (g/M2) / 
I I I 
I 16W I 111 I 104 I 82 I 
I I I I I 
/==================================================================! 
! TIME I WHEAT AFTER WHEAT I 
I !---------------------------------------------------! 
I (WEEK) I TRANSFERRED I DISTURBED I NIL I 
!-----------------------------------------------------------------~! 
! BIOLOGICAL YIELD (g/M2) I 
I I 
l 6W I 121 s 6 4 2 I 
I I 
+------------------------------------------------------------------+ 
TRIAL 86C98--TABLE 2 
ISOLATION OF BIPOLARIS SOROKINIANA 
% INCIDENCE ON ROOT SAMPLES 
+------------------------------------------------------------------+ 
/ TIME I WHEAT AFTER LUPINS I 
! !---------------------------------------------------! 
(WEEK) I TRANSFERRED I DISTURBED I NIL I 
!------------------------------------------------------------------! 
I I I ! I 
I 16W I so I 100 I 100 I 
I I I I I 
!==================================================================! 
I TIME I WHEAT AFTER WHEAT I 
! !--------------------------------------------~------! 
! (WEEK) I TRANSFERRED I DISTURBED I NIL I 
!------------------------------------------------------------------! 
I I I I I I I I I 
I l 6W I 1 7 I 8 3 I 8 3 I 
I I I I I 
+------------------------------------------------------------------~ 
TRIAL 86C99 - WHEAT LEAF DISEASE CONTROL TRIAL 
PERSONNEL: Wilson and Adam. 
AIM: To assess whether one spray of fungicide is sufficient to 
give a wheat yield response in the 1986 season. 
DESIGN: The trials were set up within the large rotation blocks 
at East Chapman Research Station (ECRS): Block C (WW) and Block D 
(LW). There were three spray treatments, and four replicates. 
Each plot was lOM x 14M and separated by buffers of SM (N/S) and 
2M (E/W). 
Sites: LW ECRS Block D. 
WW ECRS Block C. 
Treatments: 1. Sprayed at Z49-59 
2. Sprayed at Z69-71 




Seeding: Gutha at 50kg/ha, plus 70kg/ha DAP and 50kg/ha urea -
4/6/86. 
Cultivation: Lightly cultivated with cultitrash 26/2/86. 
Herbicide: Block C: 11 sprayseed preseeding, 350ml diuron + 
800ml 25% MCPA 5/8/86. Block D: 1.51 Tillmaster preseeding, 350ml 
Diuron + 800ml 25% MCPA 6/8/86. 
Nitrogen: Block C topdressed with 50kg/ha urea on 4/7/86. 
Fungicide: Tilt (R) applied at 0.51/ha (901/ha vol.) (+ 
plots only). 
Harvesting: Machine harvested 11/11/86. 
MEASUREMENTS: 
spray 
Leaf Disease: % leaf area chlorotic/necrotic was assessed at 
12W, 15W, 19W using 5 tillers per plot. The proportion of 
different pathogens present was assessed at 12W (before the first 
spraying). Two leaves (leaf 2) per subplot were incubated and 10 
fields of view per leaf examined (at magnification of 32). 
Yield: The only yield parameter measured was machine harvested 
grain yield on 11/11/86. 
NOTES: 
1. Neither spray treatment had any significant effect on either 
leaf disease or on yield. 
2. The predominant pathogen present was Pyenophora tritici-
repentis (yellow spot). 
3. Wheat on wheat yielded more than wheat on lupins, probably 
because of soil differences in the sites: the WW site proved to 









































TRIAL 86C99--TABLE 1 
DISEASE AND YIELD DATA 
-:--------------------------------------------------------------------+ 
TIME I WHEAT AFTER LUPINS I WHEAT AFTER WHEAT I 
1--------------------------1--------------------------! 
I (WEEK) I TREAT 11 TREAT 21 TREAT 31 TREAT 11 TREAT 21 TREAT 31 
!--------------------------------------------------------------------1 
! LEAF DISEASE (% area chlorotic/necrotic) I 
I I I I I I 
I l 2W I 4 o I 3 7 I 4 o I 2 8 2 9 31 I 
I I I I I I 
I 15W I 52 I 61 I 60 I 46 53 57 I 
I I I I I I 
I 19W (FLAG) I 91 I 87 I 86 I 98 99 100 I 
I I I I I I I I 
!--------------------------------------------------------------------1 
! MACHINE HARVEST (t/ha) I 
I I I I 
I YIELD (MACH) I 1.00 I 1.09 0.95 1.76 1.81 1.94 I 
I I I I 
+--------------------------------------------------------------------+ 
NOTE: 
Treatments: 1 = Sprayed at 12 weeks, 2 = Sprayed at 15 Weeks, 
3 = Not Sprayed. 
12W and 15W are means of 3 leaves. 
TRIAL 86C99--TABLE 2 
PROPORTIONS OF DIFFERENT LEAF PATHOGENS PRESENT 
% LEAF AREA INHABITED (PRE-SPRAYING) 
+--------------------------------------------------------------------+ 
I FUNGUS I WHEAT AFTER LUPINS I WHEAT AFTER WHEAT I 
1--------------------------------------------------------------------! 
Pyrenophora 
tritici-repentis 16 22 
Septoria nodorum 1 9 
Septoria tritici trace 1 
Other 27 29 
Nil 55 40 
+--------------------------------------------------------------------+ 
NOTE 
The relevant diseases are: Yellow spot (P. tritici-repentis); 
Septoria nodorum blotch (S. nodorum); Septoria tritici blotch 
(S. tritici); "Other" -refers to non-pathogens (probably 
associated with stress-related leaf damage); "Nil" is the% of 
leaf bearing no fungi. No leaf infection by Bipolaris 
sorokiniana (the common root fungus) was observed. 
TRIAL 86C63 - WATER USE/ROTATION 
PERSONNEL: Hamblin, Adam 
DESIGN AND MANAGEMENT: For full details see Hamblin schedules 
and reports. In 1986 wheat and barley plots were sampled (at 
llW) to measure the effect of ripping on common root rot. 
NOTES: 
1. Neither the crop (wheat/barley), nor the ripping treatment 
had much effect on the incidence of sub-crown internode necrosis, 
though barley was slightly less affected than wheat. 
2. In past assessments ripping has 
common root rot: the ·1ack of response 
been due to the late sampling time as 
disappear late in the season. 
significantly 





3. There was a significant difference in the isolation frequency 
of Bipolaris sorokiniana from barley as compared with wheat. The 
discrepancy with the necrosis figures is unexplained. 
TRIAL 86C63--TABLE l 
COMMON ROOT ROT 
NECROSIS OF SUB-CROWN INTERNODE 
+--------------------------------------------------------------------+ 
! TIME I WHEAT AFTER BARLEY I BARLEY AFTER BARLEY I 
I 1--------------------------1--------------------------1 
I (WEEK) I +RIP I -RIP I MEAN I +RIP I -RIP I MEAN I 
!--------------------------------------------------------------------1 
! % INCIDENCE I 
I 
llW 64 77 70 59 63 61 I 
I I I I I I I I 
!--------------------------------------------------------------------1 
! SEVERITY (SCALE 1-5) I 
I I I 
I llW I 3.9 2.9 3.4 2.6 3.0 2.8 I 
I I I I I I I I 
!--------------------------------------------------------------------1 
! GENERAL RATING (INCIDENCE x SEVERITY) I 
I I I I I 
I llW I 251 I 224 I 238 152 192 172 I 
I I I I I I I I 
!--------------------------------------------------------------------1 
! % ISOLATION OF B. SOROKINIANA FROM SUB-CROWN INTERNODES I 
I I I I I I I 
I llW I 73 I 73 I 73 I 43 I 30 37 I 










































TRIAL 82GE38 - CULTIVATION, NARALING (JARVIS) 
PERSONNEL: Ron Jarvis 
DESIGN AND MANAGEMENT: For full details, see Jarvis schedules 
and reports. In 1986, treatments 1, 2 and 6 were sampled on 
2/9/86 and the sub-crown internodes were scored for necrosis 
(common root rot). These treatments were: 1. Direct drill; 2. 
Rip 1986; 6. Rip 1982, 1985. In 1986 each plot was split in two 
(lengthwise) and half scarified to lOcm (A: scarified; B: not 
scarified). 
NOTES: 
1. Ripping had no effect on common root rot. In the direct 
drill treatment, scarifying appeared to increase the incidence of 
the disease. 
2. These results are contrary to those previously observed. 
3. The severity of the necrosis was very slight, particularly 
for such a late sampling. 
TRIAL 82GE38--TABLE 1 
COMMON ROOT ROT ----
NECROSIS OF SUB-CROWN INTERNODE 
+--------------------------------------------------------------------+ 
I TREATMENT 1 I TREATMENT 2 I TREATMENT 6 I 
TIME I DIRECT DRILL I RIP 86 I RIP 82, 85 I 
(WEEK) 1-----------------1-----------------1-----------------1 
I I A I B I A I B I A I B I 
1--------------------------------------------------------------------1 
I % INCIDENCE I 
I I I I I I I 
I 13W I 65 I 9 I 60 I 56 I 68 44 I 
I I I I I I I I 
!--------------------------------------------------------------------1 
! SEVERITY (SCALE 1-5) I 
I I I 
I l 3W I 1.1 I 1. o I 1. 4 I 1. 2 I 1. 7 I 1. 3 I 
I I I I I I I I 
1--------------------------------------------------------------------1 
! GENERAL RATING (INCIDENCE x SEVERITY) I 
I I I I I I 
I 13W I 7 2 I 9 I 84 I 67 115 5 7 I 
I I I I I I 
+--------------------------------------------------------------------+ 
SURVEY - WHEAT DISEASES 
In 1986 a survey was made of 44 cereal crops 
region in a attempt to ascertain the extent 
diseases. Samples were taken from roadside 
Geraldton, Northampton, Tenindewa and Narngulu. 
in the Geraldton 
of root and leaf 
paddocks between 
Comi~on root rot (as sub-crown internode necrosis) was scored on 
samples collected between 5-7/8/86. Leaf disease (leaf area 
damaged/pathogens present) was scored on samples collected on 2-
3/10/86. 
The main findings are given in the tables. Common root rot 
symptoms were clearly widespread in the region, with a higher 
incidence on sandplain soils than on heavier soil types. Yellow 
spot was the predominant leaf disease, with septoria nodorum 
blotch being less prevalent than expected. There was more 
septoria tritici blotch than usual, probably due to cool wet 
conditions early in the season. 
SURVEY--TABLE 1 
COMMON ROOT ROT ON WHEAT 
~~~ ~~ ~- -- -~~ 
SUB-CROWN INTERNODE NECROSIS 
+--------------------------------------------------------------+ 
DISEASE I SANDPLAIN I OTHER SOIL I TOTAL 
I I SOIL [n=22] !TYPES [n=l2] I [n=34] I 
!--------------------------------------------------------------! 
I ! I I I 
I % CROPS AFFECTED I 86 I 92 I 91 I 
I I I I I 
I % INCIDENCE I 44 I 29 I 37 I 
I I I I I 
!SEVERITY (SCALE 1-5)1 2.0 I 2.0 I 2.0 I 
I I I I I 
+--------------------------------------------------------------+ 
NOTE: 
On barley (n=lO), 80% of crops were affected, with a mean 




























WHEAT LEAF PATHOGENS PRESENT 
+--------------------------------------------------------------+ 
FUNGI % CROPS WITH % LEAF AREA I I 
I TYPE I DISEASE I AFFECTED I 
!--------------------------------------------------------------! 
! ! ! I 
I Yellow spot I 9 2 I 17 I 
I I I I 
I s. nodorum blotch I 17 I 2 I 
I I I I 
I S. tritici blotch I 61 I 8 I 
I I I I 
I Bipolaris sp. I 14 I 1 I 
















1. The mean leaf area necrotic/chlorotic was 33% (assessed on 
leaf 3). Data for 36 crops. 
2. .A mean of 28% of the leaf area contained a recognisable 
pathogen; the rest was either inhabited by non-pathogens (35%) or 
free of fungi (38%). 
3. Bipolaris sp. probably common root rot fungus, but could 
also be a related fungus. 
4. Barley leaf disease was negligible and was not assessed. A 
little net blotch was observed, but not powdery mildew or scald 
(n=8 for barley). 
